35 µg/ml, respectively. Among the methanol extracts these of A. pontica and A. annua (Bulgarian origin) 
Introduction
In the last years, in search for sources of novel antioxidants, plant species have been extensively studied for their radical scavenging activity (6, 11) . Widely accepted as a tool for estimating free radical-scavenging activities of plant extracts is DPPH (1,1-diphenyl-2-picrylhydrazyl) method. Alcohol solution of DPPH is a purple colored that, after being reduced by an antioxidant turns into a yellow product. The use of DPPH provides an easy and rapid way to evaluate antioxidant activity (4, 7, 11) .
The genus Artemisia L. is one of the largest genera belonging to the family Asteraceae, consisting of more than 350 species depending of the author's taxonomic concept (14). They are found as small shrubs, half shrubs or herbs and most yield terpenoids, flavonoids, coumarins and polyacetylenes as the main metabolites (13) . A few species of Artemisa have been investigated for antioxidation action like A. campestris, A. austriaca, A. annua, A. abisunthium (1, 5, 9, 12) , but a lot of species remain unexamined.
In this study we screened 10 Artemisia species and two species with Vietnamese origin for antioxidant action and flavonoid composition.
Materials and methods

Plant material
The plants used for this study were collected from natural habitats of Bulgaria, two species have Vietnamese origin. Voucher specimens were deposited at the Herbarium of the Institute of Botany, Sofia (SOM).
Preparation of extracts 2g dry, ground plant material was extracted with 80% methanol three times. After evaporation of the solvent the crude extract was subject to subsequent analysis. Ethyl acetate (EtAc) fractions were obtained from the methanol extracts by consistent extraction with chloroform and ethyl acetate.
DPPH radical scavenging activity DPPH radical scavenging method was used for the determination of the antioxidant capacity of the extracts (3, 4, 10) . Different concentrations of the extracts: 10, 20, 50, 100, 200 and 300 μg/mL, in methanol, were added at an equal volume (2.5 mL) to methanol solution of DPPH (0.3 mM, 1 mL). After 30 min at room temperature, the Ab values were measured at 517 nm on a spectrophotometer (Jenway 6320D) and converted into the percentage antioxidant activity using the following equation: DPPH antiradical scavenging capacity (%) = [1-(Ab of sample -Ab of blank ) / Ab of control ].100. Methanol (1.0 mL) plus plant extract solution (2.5 mL) was used as a blank, while DPPH solution plus methanol was used as a control. The IC 50 values were calculated by sigmoid nonlinear regression model using plots, where the abscissa represented the concentration of tested plant extracts and the ordinate the average percent of scavenging capacity (Soft- 
Results and Discussion
In present work, 24 extracts, obtained from 10 Artemisia species were evaluated for their free radical scavenging effects on DPPH and the results are indicated in Table 1 . DPPH was reduced with the addition of all extracts in a concentration-dependent manner. EtoAc fractions obtained from the methanol extracts were tested for their free radical scavenging effects too. The results showed that the ethyl acetate fractions exhibited significantly higher DPPH radical scavenging activity than the corresponding methanol extracts. All fractions inhibited 50% of DPPH at concentrations under 100 µg/ml. A preliminary TLC survey of flavonoid profiles of 12 ethyl acetate fractions was performed and the results are given in Table 2 . The compounds were identified by direct comparison with markers. Glycosides of quercetin, kaempferol and apigenin were identified. Some spots with TLC behavior on flavonoids rested unidentified. Individual flavonoids were screened for antioxidant capacity by spraying with methanol solution of DPPH after the chromatographic separation. TLC bioautographic assay of the extracts exhibited the occurrence of flavonoids with free radical scavenging activity. The compounds with antioxidant activity are relevant as yellow spots on violet background. These results suggest that flavonoids are the main contributors to the antioxidant activity in the examined fractions.
Conclusions
In conclusion during the screening of 24 extracts of 10 Artemisia species in present work, the methanol extracts of A. annua and A. pontica found to exhibit the strongest antioxidant activity. Ethyl acetate fractions of all examined samples showed to be active as DPPH radical scavengers. These fractions are rich in flavonoids with antioxidant properties.
